(19) 0#S#fT/? (JP) (12) ^ ^| if# ^ ^ (A) 



#^¥11-225119 

(43)<kHB ^11^(1999)8^170 



mm^ f i 

H 0 4 B 13/00 



m&m*. *H2ft »*J1»SC28 OL (£12 H) 



(21)ffiH## 


4961710-314181 


(71)ffl©A 


596060697 










(22)ttJHH 


¥^10^(1998)11^5 0 




•T?/'D 5?— 








7* U tf-^BBTI^a.— fe y y«02139 


(31)flKfe*fcfegi## 


9 6 5 4 6 5 






(32)«5feB 


1997^11^ 6 B 




nn— • 77 


(33)«5fcf§£3gg 


#B (US) 


(72) 589m 


■f — • -#Xh 








7* »J j&**H"n^3.— fey ^02139, 








-5r>^'Jyv>, ^->/t— 401, 75>^'J 








> ■ XMJ-h -332 








#m± « (*i-2£) 








swkbiohk 



(54) [^ro^W] A#&:frLT**iffi*8&fi^rSfc«>ro#*fc2&tfiKS 



(57) mm 

imm] a-r o#*^ltt -mzfntiz&&t%rctt> 

WI»i:«*»*ttl&LT» SfflMtfr' LTf > 

^T> fflAIB«>7 <•/ fMSSfiOD rA*l»J £&frS, a-9 



(51) IntCl.' 
H 0 4 B 13/00 



(2) 



WIW 1 1 -2 2 5 1 1 9 



b. mm&m&®t\ a— ^©it^^LT. s^^s 

c . MEa— *f&tf v K(c«sn(ctt«« nfc§« 

d. ffKBAmttf* t&E«*Jia#*ttaiLT» IXttft 
Sft£^;"£,, 

[§»3RJ3 2 ] taEfi«tf£SS*ftfc A C * * U 7*«*&f> 
J3 1 

m$B3] 3tE**u£##ft 1 «DJBaa*?aHt* n> 

[IBSWI4] BulBSl©JSift»3b\ fltE32d!>jBl&tt£ 
gft £ C <h 6 * -5M#JS 3 

2© h7>y-/\-T'$^T, 

a. fiJIBH 1 © f--7>->— A— 6\ BiJ|BM2(D^-5>-> 
-/*-frS^*nfcME«*>*«ELT, ttE* 2 4) 

b . tuES 2 © I* ^ > \*- h\ flOEK 1 © h 5 >-> 

> ->-/ ^-^ftfp* x t 1 * y <k # e * s tc % 

IS 1 ©^5So 

^jse©** y T'rticsar^c tfr6**ai«* i ©^ 

[W5R^7] ttE£A#£bft ttEa— »ffrS»gfl«uc 
-r>4KD«*tttiU*1*T» ttEn-7VV?fiD«tf«»E 

*^«*a**»$fl)3iK ttEy-fjaasaaar-e* 
mmmsi t9E>^#£E&tffifi#&a>ffi£tfMEa 

mam 9] mBSflmw, aflrsaatfafliigtt* 

6ft & h 7 o7\ 



a. «»Ea--y&tfy5>KfcS«Wfce**ftfc*2 

b. INBh7>5'-/t-tf, ttE£ffi^&fr5S<lLfc 
ae«ttlHEfbr«1l4*, WEa— tf©#*7>LTilil 

c. iiui3Sg2©g{§^»Jb\ 89IB2l€#©^5©iaiBm 
a**ffifflLTi3iBh5>->-/^-©^<7)l3IB7 r -$ 

*si=s »«2fl!>B«*«*»ft5tf-&* 

7.7 ; ->y<»:6^6*6lcft^||^1 

[Matm OJ «3iBS2©Sfg*®ft\ WEa— Wc* 
Sttlc«^UTl^Ci:#5**l1l#JH9©7&-S&, 

[»#JJ!1 11 WIB»2<os«*«fl 5 , KMBa— 

[N&S1 2] MBf-: SrjSfttf, fiflBMItC^oTW 

msmmcwmtirn^z tfrttzmim i ©*a. 

WWcJJoTWEfl^lEW^ktfniCt^S**!** 
1 4>£3. 

m&mi 6] a— *fa>^ft^tcmssmm^nm\zr 

a. wEa— vat;^5>KKa!*«ncig^*n^ * 
MWttttcDgfbfc&sis-r * tctixD^mtr e * «a£ffi¥» 

b. liWBa— tfRtf^>Kfc8«Wl=IS**n^ 
<b. 

c. jfflESStre&tf* MES«#«tc«**flWSr*© 
it. 

d. goEasfflr^a^. flHB*«7cr*^»tEi»E«««i 

HM1 7] BuESft#S6\ flWI*^r3&S6T«E 
mmW^lt^S^b* H* * J: -5 KE§ft3M8*f»f1^ * 

m?tm.7tT % <t 3 (cSiisfi^K^iiiff * -i+^xt 1 ^"t 

6^*6lCft^.ii5R3S1 60)^. 
VXT'^SJli:6 N 6ft^li3?Jai 6©^S6. 

m«n 1 9 ] mEatt RrE&*fttt&tt#'r > tf- y 



(3) 



ttBW 1 1 -2 25 1 1 9 



£8ttT*;i«tfrS3S:*IMUS1 7©^, 

CPBB»6ft>J« ttlEfi18#fiUi« ttEAWB&ft**' 
LC@8my, m»fl¥Httf« WEQ77'**- 

^s^.^cttcj:oT> «E-r 

[R#JH2 4] fflESffi#8b^fflQaMR«ft-*-« L C 

TJEfbU ttESflHMBtt. flttEMaug%tt*j&oi*« 
CfctC*:>TtflEtt»©«&*«diT*C£fr5ft*W 

[R*Jg 2 5 ] Dte»1-flM>«fl:tf . ( 1 ) SfUs ( 2 ) 

aiAs (3) jt» fccttf (4) ananss^oD^-s©^ 

[H*JS2 6] fflE*d]^&tt1±#t&ft<Dtt£-?«-9 
T, COtteettttli, BuEiMffi^fStiijESfl^fat 

b. t$E3£fi^&tf, 7- 6 ft 3 

WUHMbt- «fll«*, MEWiicfcoTWEa— W)* 

d. ttE9flmft*& ME«*M»#*«tHLT* E®7D 
ja»fr6W3«a7EL. HiJlB^TJ^^LTMIBT 1 -^ 

a. Sftt^Jfttf, 

(1) Mea-V£*5VR=8*WfclS*-r*fc»<D 
— *f<D®ffi<bx 

(2) WE«i(cJ:9T«IBa— yflDfrS^tT* H$M 
SfbT3«^£ii;&*tt£fc<56©#IS<Ls 

o) a»?*tifc«ftwi«t<Dafb««a-*-*fc»fl!)# 



(D wEWwsfb-rsflwtsfflrsfciMc* nea. 

-+f<b-7"v> RcS««(c|g$T*fc»<D-»©«« 

( 2 ) ttEQMXfbr *«W6«j«« y &fcfctt<o 

#S<b^ 

(3) flIESffitt©*fttt1^*X4b;!r-g3fctt4>#ft 

(4) ME9flWffttf« «MB«»»Wtt*»b***J: 

c. toEBNSib-rstreii* «es«¥»*iiffl5*-ii 
«©(c+»»*T*y, d. nevawittttii* urn 

[OOOI] 
[0 0 0 2] 

Tv ORB»h ^&&lftttBB®7'?H:?ytt£4>) 

s«pisgft7-<7 i Aw, a-yif»i\ *©s-£© 
*e**ctfl«RiiBt*y» -£s fliAowjiostoy 

lc»«bTEl*nft«itt, BftfcttLtJ:^ 
■tiCttf?*, a— Wi, SiKLTSSTJ-ir^Chft 

[0003] mm^mi&Tiu**m J t?%z.£\ztt? 

(PANs, «TT»4PANttE«) J (D:iV-fe7>W\ C 
flD£fctefc^TB*&7^y:7*£«LTV*. 3KBBWK 
ttiBSm08/907. 062lcEiMr*lTl/>*«fc 3 lc s ^ffl^tl^ 



(4) 



ttRW 1 1 -22 5 1 1 9 



[0004] mmte-si*. 8cWx*^=r-:£#-5£iiaw 

MI2£$?l£i8 (radio-frequency identification (RFI 

/£„ RFIDx/WXl^ MSicB^n^ rR*Hy(Ht« 
(reader) j &6*Kltflre*SflU t» gStes 

Sf§ LfcAWcttT *RF IDt^XOJESKS^TH 

tt. «affi«ST';fc*„ ffctol5. {1*A#RFIW8(7> r* 

*tc» *0)»lcWW-fc*WB«*n*lBdO3^ SUA 

[0 0 0 5] 

lis (Tftta** aEWtttft (far fiel 

d) ) R*«iy8Hlc»LT««T*C£tfT**. L 
frU C«Dtt*»4» ISSUORFID^/WT. 

tf&Ss K*SKtJ&@t*s R3WRy«ilrta>-r'«Tfl!>7 s 

fettle f3Brt>f***155C£, -Tftfo-S. JSSfifcflsgl 
[0 0 0 6] W^WIC ^^Rc/SISa^fUffl-r^RF 

-Cf-L.it. rCMU Cr*fo-5» 51MC2, 3cm(D® 

*tx^§§3Sn-<;Hix ^ST'S')> fro. ^tlte^aifc 

<Z>57l*. 1 0 0~1 0 0 OfT'^SAM ~5 cmOD=l 
•fJl/*«U ^W^HE^KU^ett. 2 0cm 

[0007] fte*> aw*. mft-mvmwtKWT/u 

a— •fORBSth 11A1f?S^Sg (personal dig 
ital assistant) Stf/Sfcteu 



-*£S*(C»«**HciM*fi3C PAN 
PANx/ W^oiiawx h£ 

[0 0 0 8] 

(staled*) t T-z&&m-?z>b\ a- 

Tra - FT* £ c: #7* 5 <t 5 tcr* 

[0009] wntT—. 5>*f*\mc&&T%tctt><om* 
s> ssnTsc&icjcoTfin&rtu 'mtut, *+u 

T'frSite.tl*,, JMHCI*, «5t*%Sil*sC**«W 

©jBaHBaaiiicj:y«?^b-r«ctjB«T***. mm 

ttv *+ , ;7 , Sii^tll-r^c:c:lcJ:-pT7 r — jr*«7E 

Z-WTPiT'XK? b^LMMOSmt (spread-spectru 
m encoding) %H»tM7>^A3- K*ttffl LT 

(loading variation) ©JKSlT'§««SltJ:oT2lfi^ 

i*x *ic^necD^a$fci*^ao?ifiB^ejisct6^ 
[0010] sftei cr&*r5s n»nuit 



(5) 



ttHPF 1 1 -225 1 1 9 



[0011] ttxD&mmmT*it. wmsttttsMmt 

[0012] vumttfemm mm*, mm 

mztzTiux^n rxftrtj r f — s»eas mx\z. 

&izmm*jwzft®w%.TJW7,iEmm?2>z\£izmmT 

ftffiOflE&lxySB Orfcfo-B* 2s«88) liv □- 
[0 0 13] Z.^Tyu-^t, ftJfcORFIDlotfLT^ 

2sffiU &m-rz>tc6t><07>Ti-% l &M£? 

[0 0 14] MViBTtf. Af**ffi^G5ifll<Digf*, t 
Wn*3b\ fc^CMi, IL-+fC0pg|5lC-O^5nftRFIDffl 

T/uxizm&TZ'i^K&sszm*. musmtf? 



[0 0 15] -flSWlc^P^lcJcntfs 2sfI88<!:§1I8S 
tt. a— tfStfaJMG)iftffi*^LT^*tx5„ Af* 

L7K. LfrU SfBMtt* SSttWlSS^lCcCoT, 
3.— if ©fli^i- tf cD«:^S^tttli3il (d i spl aceme 
nt current) tLTiiilLTv WtitT-WWfiixW. 

Xi&mmsvD (,—mzs iookhz*^5iomhz$ 
t°<d) Acm^*£.mT*„ mmmt&mmtismwz 

[0 0 16] fi^JB*»«TW\ Afl^ RFX*JU=F-flD 

33 y , tttt~>*?ucft LTi%7K-£nrd&ffi<Dm$wm 

HWKliASStA, *R9Hc J: ft*§St£§S 

5 rzgfs^Mwftj istc^ysfflasJtA^— *f<D#zm 

aocicstn-r * c <!: tfT-$ «. 
[0017] &mm\t, -ftoymm. mmtnrcm^n 
w*}mft*mm^mi3:m%iizmwi?z>m%t®&. mm* 
titzm^^-^^^mmr^^m (ess) /mm 

votozmmrzmiSL'm.yiiLZ&mTzrctoiz. n-vo 
flsicgswicifiSLT^^n^c &m"m®izAr>rcm 

-xommizmfr^o ccotd— 73©ssw. os&wjg 

[0018] *«wics-s<sfiatt, a^^-h 
r?.rc*!.ic, sas«*n/fc«w6W3*ft*ariEiiiig 

<9fr«>Miic&t'>Ti& §fi0»ttSBiWT*y, as 

[0 0 19] tt±<0BMBtt» ^>f<7)Eai^ttlc#^-r«. 



(6) 



ftmW- 1 1 -22 5 1 1 9 



[0 0 2 0] 

^ftTt^smttwss^fr *f p <vmz a c 
ft^v t *j!)Px.?.o dcoft^iis a— tfa><**3ljlL 

SfiaRtt-r^T. ^-ft^ftSSCtg* Cbg. »tf 
C rg , T^?nTU^<fc-5lCs DHO^VKICSSW 

*5r«c&#$«. — flSWlc. cftsanui o~ 

cnstt, 

T'iUODJ: •JUMftnUft^tcot^Ttt. Zimm 
ermantD TPersonal area networks: nearfield intrabo 
dy communication, j IBM System Journal 35(3):609-61 
7(1996) KEK&tlTk**. 
[002 1] A*IH<Olt*«MllJ8Ttt» aSflWTttAP 

^ mmm t a waic sk y rat* 6 nfcs 
*tc&tir«c&tf?»«. h-vph x— 

<lcoftTs S£fi«0>«i(c|»ttftnu:««-r«<l:3lc 

ay, c t b©***«s a--? (**u»«:a— wctta 

«4>IC-H}a:U'<Jl4C9ttr«. tfcoT. 



?e««£'.rai\ Aw*, na±v ss^fssH^sa^- 

[0 0 2 2] AttrtflHS^Mtelctt* itsffilllKtfgfi 

MR lis aSflttWck-sT (r*to-6, 3>-rV^C t bc: 
Cbr*^LT) A#i=aPjl6nfc«3Kr6W3*JI[*« 
*. >3SfWITic«» tSS5<7)Wffi;l yx'-y^y 
-) fr61*««IB1-*Ct:tf?*«tf, il(D77P- 
^lc<fctltt. a— yo&HKS&fcai'tJ: 

cfcoTs 3aSflWITJ=»3*«ia-r*Cd:fl«J:yH*L 
v. N o ±IB LfcZ immerman(C|3IET*'^lTL N; S> <J: -5 #J*. 

□.-+fOD«t<0«tCtflV-fe7cy^©/W;U (piez 
oceramic pile) fcHl^T, a-V Z.t\Zj:v 
Tx fcfx^c7)fllf-®tifL,^il«y>ILTa>7 r >^H:?E 
W5«*««4*t«C itfW*. A^cTj^MWa 

S*U a— y«M*:*aoTaflWI(=JDjl6n*«*tt, 

[0 0 2 3] A*(cttl*fcSflm&, WWfc*(c«tt* 
(Lft^Ls *>.JMBmicii»W(cBiB£n 

K (loading mode) j ©IMm** 3s 
flWKftt**n*y^V©WBWff (Thevenin equiv 
a lent load) *a«r*C ttc*oT, SfflftlcabJRttl 

[0 0 2 4] 

man 

r ,AtA* V* * 50- 1000 F 



[0 0 2 5] mil 5 0 VT> litfl . 5S'J9yh 
[0 0 2 6] C057 7 ya- ; 9 1 c73SrT5tCt5l>Tl*, 

>5>-/<-*tLT*j3wrft*) mmmst. mm* 

Ztl1t16 , nx.Z>i\/¥-<DiJ>?#'Z> (ringdown) *«| 



[0027] E2icii. Sft«)>r>kf-jrv^«XKr 



(7) 



1 1 -225 1 1 9 



©CtTtefclA, 
[0 0 2 8] S^Wfcgftlitts ^tl ; ?:h.F«g95Bfii2 0 

o iso : ^gi5^fii2 o OQt LTm-ztiT^z—ttawm 

2 0 0|, 2OO0x '<>^^^2 0 2, §12 0 4 
RlfSSi 2 0 6 SIS^ L R C E8&T3d£<, -< > 
$ V7> 2 0 2 ti, ftcp^T- (lumped-element) , £ 

T*25*&Sl*fcl\, IS? 2 0 21*. 

mmpsmt Lz&imtz z. Life* % t.^? c <b#fc> 

jb^Tl>*„ VS200U 2 0 0nW\ (Crg^L 
T) BRB©iftffllc» Stf (Cbr^fl-LT) 3— ««c*tl 

sank** M2ooi*a- »f©{*:©-e&©-f <'5e< 

|c» ft*t'»»*l!*r*J:3lc#lcWW , 6tu — JET, ttS 
2 0 Oott^-SPO)S«llCt?^TH^n*. 
[0 0 2 9] IMLtzZtt rj|l— tfy hj 9ffla?$ 

(CttJlXtttt, MAffifi 2 0 2 % 2 0 4K*JLT 
3HRLfcffllE«fcoT»JE«!m*JtW «» MHK»jr 

* >?]*«iWRmtt*mt. nmzi*. ami** <t 

TB, ISPgtfJfc. **t>ttW«tt*-a©H!Sa»?AC 
a-x-f fifoTs APlc 

£sis;£©gfii&©??a cr**>-Ss n&ijtflrarc&M- 
am** »jisr*t;y h©=iitttt**r. §<i«s©«}ji 

8§©-5'*U7 ; -<7 7">^- (Q77"?*-> WTTttQ 

ttisK) f«<«:titf«««& s««*aair*© 

tt8JBI=&»A MBRnicJ: yi£-3tt*C ttfT**. 
[0 0 3 0] L&LtttfS, tot— f&WKI*. 

I*. asfmtfttaRTiiB&j&srp* B€Kicg8Lr^©mm 



tl^S* 3j<:Bl1#ff)FajIil^60/033. 236 (1996^12^ KJI 

*©««wifttft a& sSs %*«lm*« unjisn 

Sfc©***©*?&tti$©tt&©&fbli:R5£LTSfl; 
«*i:LT» m?Uf. EWttStffcTnWK (pyroelectr 

ic) wtt©n*©wia£*3%-r?i«y^ , jT f >y7n5'f 

K (polyvinyl i dene difluoride (PVDF) ) ©->-h£ 

ttoct tfi'* a. &^t> c©«fe?*«ffis*fii^.* 

te(S«LT»fcU *©fc»» 3£fI*8l*J©J§ 

si»s»*««lt) j«BB*a»©«*«diy*cttc 

[003 1] ttWt LTU. Sfltt©fKS©Xn». « 
lif/U7 2 0 8tf, -j/^2 1 0K<fcoT£5:K> 

/wx2 0 8%»inL §fi«8©-r>t?-$">x# 

StoUs *nte, P-x^V^WgfbtLT&fllllcJ: 
[0 0 3 2] *2 0 8«««£»m$7i:tt. — W© 

*c<bic«fey, S(S«l©iHi»©Q^Sto%. f/W72 
0 8ft a VxV+r^^tMi-f >^ 4t?ftnur. MS 
saa»fl«Sto*o S{t«S©Q^^<b^-tt^c:i:^> cC 

Tit rax* j tufif, wsg^jasn^s^^ii 

t* r^;fiS{->7 h*— <>-9"j (FSK) tPf^C. Q7 

■r^o isssfi«g«ra*, *©0»»*, ^-r^nuvhp 
-5©^->'7$f i :i*[H]iiS2 1 2 6-etgfi£trns c©iass 

(*. X-<7f2 1 0lcjg^*tlTs -iSx— »«>XhU 

i^rc y ra urc y r ^ tc«u«* n*. ^ p n > h 

□-7 2 1 2»*. JB5BS»3t)>6fl^*», VSBIBU, 

LRcag&icffiij^TjrriT, 112001, 2oooit»m 

i*s XY'>f2i o©Bjff (-rfcfots kf-y h© 

fflj ) lc«fe-3T3Ei:*LRCI3SS©®Slx^;U^-©S 



(8) 



1&m¥- 1 1 -225 1 1 9 



L SSSSKi^aVxV+f (charging capacitor) 

nuznzmM*. tbK«— mmic 

[0 0 3 3] 0y^Wftag«7tt> fSS'JCO 9 . 

5mH©-f>W^ RFID^-yy EM Microel 

ectronic-Marin SAt!:J:oT*^*n*V4050^'y ^, d 
U RFID?>y7«>»Rttra?U:&^) , Klf2O0>« 
«*»S«MJ*ft*. V4050^->yi*s QX-f>y^>^lc 

>©f/<-rx?$5. *tu*, $§*5i$nfc 1 1 o p f 

OZIVxVt (fftfc-e, §12 0 4) €-^A/T^«0 
T\ SftWil 2 5kHzT*«IU * 5 tcil^lllSSlc 

"TSCbtCfc^T) Ztu? 1 ? USUt&S. 1 kbitaMMWti: 
»Sme*R*WLWl**y*«ia.Ta8».K gftay 

*v$r*«?r«. KBeLfcj^K, is 

[0 0 3 4] SM«#S©5 s -*jWaS««fc*-3TR* 

tr-^>xz t h<offi*a»i, ti(j-7T/2T'*t>, zthi* 

Z t h= 1 /jwCthTSf CtJ^T**. CC?, C t h 

7^v<o«flB«««-r. cross© 

©$£S<h LTSMbTS Crft*>5» Z t h4>tttltt, -n 

/tj try h*ttar*cii*. y-f-^/utttcjew^n 

COIslSgl*. ACffiJEiS3 0 0i:-r>^^3 0 
2^5*MfiE*nTfc'J. CthfiWJLC*>9ISin«>— 

3 0 2li, (Cth^SfiStC^oT/X^tl*) 
LT2- fKSSWKiig^tv a— tft*C t h*»£f 

IE— St"*. ^ff5i§i3 0 014. *>*BS&©*JSJasl8S 

QX-f •> ? V?$fc»FSKIs]HlCOU>T* c thlrtOT * 
«*fflCo#IW**U VEX 3 0 014. 
[0 0 3 5] 



[«5C2] 

[0 0 3 6] TlEi*)?n^„ CCT\ L 14-T V#<7* 3 

tt«ZiL« trafes* cth^co6 x esu©fisciic^k 
r*> *5tc»f**n*t, ami*, vc©««*fe 
»ffl«©»b**air * c £ j: cn*amr *. 

[0 0 3 7] 
B»xt3] 

[0 0 3 8] #S 
[0 0 3 9] 
[«SC4] 

[0040] ^©*«jsjra©*fls*«mT*j:3i=K 

flMHBttfcfcttlCs ■Q«nil7'r— K/^9^aH (tu 
nig feedback circuitry) ttt»lC7 1 X5zi-f';l/* , &fc 

[0 04 1] £Sttt(Cli« QX-f^^V^aBSLSiFSK 

(4, (iSAON* quadrature detection) £E 

l^TatUTfcE — ^©jSL/c(slSS«El4lc 
jj*f„ COE18&14, 1 2 5 k H z?«rfW*C£#T* 
5ilAIEf£;&3£$?8§ (quadrature sinewave oscillato 
r) 4 0 0%<l^T*5»Js CO§HS8Sl4> -fV^*4 
0 2&tfC t h6 > £fc£fi9JLC*>?0SS£iEIb-f£ 
(-<>#?* 14. IL-+f £75<*^frLT C thKft^SlWK 
8***1*) o *>*08&©fii7Jl4M> K/*X "7 -f/U* 

4 o 4icjjn;t6ft, /<<x j $>mm*f&&u /tvK/t7 

7-f /l/*<Dtb7M4. — fctOSE^tS (voltage multip 
lier) 406i, 4 0 62KllD*.5*l*. ^1S4 0 0© 
■Xm7J&tf|5]$Biij7Jl4, lE«H4 0 6i, 4 0 6 2 

(cm*. sn^n/tx-^^aLTt^) i*, 12© 
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(57) Abstract : 

PROBLEM TO BE SOLVED: To allow a receiver to detect and decode data 
by allowing a transmitter to transmit not only data but also power to 
the receiver through the use of capacitive coupling. 
SOLUTION: In a circuit consisting of an AC voltage source and an 
inductor 302, Ch is connected to make a part of a serial LC tank 
circuit. Namely, the inductor 302 is capacitively coupled to a user 
through an electrode (shown by connection to Ch) and the user puts 
the receiver generating Cthj on his/her body. A voltage source 300 
calculates a reference value with respect to Ch concerning a Q 
switching or FSK circuit in a state driven by the resonance frequency 
of a tank circuit and equivalent to zero bit, and the source 300 
drives based on a prescribed formula. When the circuit of a receiver 
is operated so as to change the state to some single bit, the 
transmitter detects the change of the amplitude or phase of Vc to 
detect this. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The transmitting means which is an approach for making 
radio through a user' s body easy, and was combined with the a. 
aforementioned user and the gland in capacity is offered, b. This 
transmitting means is operated so that the signal with which said 
transmitting means consists of a power component and a data component 
through a user' s body and which carries out time amount change may be 
passed, c. How to consist of offering the receiving means combined 
with said user and gland in capacity, and operating this receiving 
means so that the d. aforementioned receiving means may detect said 
power component, and may restore power from this power component and 
said data component may be detected using said power. 
[Claim 2] It is the approach of claim 1 which it consists of an AC 
carrier signal with which said signal was modulated, and said power 
component exists in this carrier, and consists of said data component 
existing in this signal modulation. 

[Claim 3] The approach of claim 1 which consists of said power 
component being transmitted on the 1st frequency, and being 
transmitted on the 2nd frequency in which said data component differs 
from said 1st frequency. 

[Claim 4] The approach of claim 3 that said 1st frequency consists of 
differing from said 2nd frequency. 



[Claim 5] Said receiving means is the 1st transceiver also including 
a sending circuit, and it is the 2nd transceiver by which said 
transmitting means also includes a receiving circuit, a. So that said 
1st transceiver may use said power received from said 2nd transceiver 
and data may be transmitted to said 2nd transceiver The approach of 
claim 1 which consists of a step which operates this 1st transceiver, 
and a step to which the 2nd transceiver of b. above operates this 2nd 
transceiver so that said data may be detected from said 1st 
transceiver further. 

[Claim 6] The approach of claim 1 that said signal consists of a 
carrier signal of the broadband which encodes said data component, 
and said power component consists of existing in the carrier of this 
broadband. 

[Claim 7] The approach of claim 1 which consists of including passing 
said data component only when exceeding the threshold it was decided 
beforehand that it would be for said transmitting means to separate 
from said user physically, to be arranged, for the step which 
operates said transmitting means make said transmitting means detect 
the amount of loading relevant to said power component, and for the 
amount of said loading show capacitive association to said user. 
[Claim 8] The approach of claim 1 which consists of both said 
transmitting means and the receiving means having combined with said 
user physically. 

[Claim 9] The step which offers the 2nd receiving means which is the 
transceiver by which said receiving means consists of a sending 
circuit and a receiving circuit, and was combined with the a. 
aforementioned user and the gland in capacity, b. The signal with 
which said transceiver consists of a data component which encodes 
information based on said data received from said transmitting means 
and which carries out time amount change so that it may be made to 
pass through said user' s body The step which operates this 
transceiver, and the receiving means of the c. above 2nd detect said 
power component from said transmitting means, power is restored from 
this power component and said data component of the signal of said 
transceiver is detected using said power — as — this — the 
approach of claim 1 which consists of a step which operates the 2nd 
receiving means further. 

[Claim 10] The approach of claim 9 that said 2nd receiving means 

consists of having combined with said user physically. 

[Claim 11] The approach of claim 9 which consists of said 2nd 

receiving means separating from said user physically, and being 

arranged. 

[Claim 12] The approach of claim 1 that said data component consists 
of said signal encoding by amplitude modulation. 



[Claim 13] The approach of claim 1 that said data component consists 
of said signal encoding by frequency modulation. 

[Claim 14] The approach of claim 1 that said data component consists 
of said signal encoding by spectrum diffusion coding. 
[Claim 15] The approach of claim 1 that said data component consists 
of a phase modulation encoding. 

[Claim 16] The transmitting means which is an approach for making 
radio through a user* s body easy, and consists of a means for 
detecting change of electrical characteristics combined with the a. 
aforementioned user and the gland in capacity is offered, b. A 
receiving means combined with said user and gland in capacity to have 
detectable electrical characteristics is offered, c. The signal which 
is amount with said sufficient transmitting means to supply power to 
said receiving means and which carries out time amount change so that 
it may be made to pass through said user' s body How to consist of 
operating this transmitting means and operating this transmitting 
means so that said electrical characteristics may be detected, in 
order that the d. aforementioned transmitting means may restore 
information. 

[Claim 17] The approach of claim 16 that said receiving means 
consists of a step which operates this receiving means so that said 
electrical characteristics may be changed by the approach of showing 
information, and a step which operates this transmitting means so 
that said transmitting means to detect said change may restore said 
information further. 

[Claim 18] The approach of claim 16 which consists of the electrical 
characteristics in which said detection is possible being impedances. 
[Claim 19] The approach of claim 17 which consists of the electrical 
characteristics in which said detection is possible being impedances, 
said fluctuation generating change of corresponding loading in said 
transmitting means, and said transmitting means detecting change of 
said impedance by change of said loading. 

[Claim 20] The approach of claim 16 which consists of being the 
periodic damping of the energy in which the electrical 
characteristics in which said detection is possible were stored. 
[Claim 21] It is the approach of claim 19 which consists of changing 
said impedance when said receiving means shifts said resonance 
frequency by said receiving means consisting of an LC circuit which 
has resonance frequency. 

[Claim 22] The approach of claim 19 that said receiving means 
consists of an LC circuit which has Q factor, and said receiving 
means consists of changing said impedance by changing said Q factor. 
[Claim 23] The approach of claim 16 which consists of the property in 
which said detection is possible being resonance frequency. 



[Claim 24] It is the approach of claim 23 which said receiving means 
consists of an LC circuit which has resonance frequency, said 
resonance frequency answers an external situation, changes, and 
consists of detecting the situation of said exterior when said 
transmitting means finds said resonance frequency. 
[Claim 25] The approach of claim 24 that the conditions of said 
exterior consist of (4) 4 [ (1) temperature, (2) humidity, (3) light, 
and ] In addition being at least one of ********. 

[Claim 26] the strength of association of the property in which said 
detection is possible — the approach of claim 16 which consists of 
the strength of this association showing the distance between said 
transmitting means and said receiving means. 

[Claim 27] The transmitting means which is equipment for the radio 
through a user' s body, and consists of an electrode of the pair for 
combining with the a. aforementioned user and a gland in capacity, b. 
The signal with which said transmitting means consists of a power 
component and a data component and which carries out time amount 
change so that it may be made to pass through said user* s body with 
said electrode The control means for operating this transmitting 
means, and the receiving means which consists of an electrode of the 
pair for combining with the c. aforementioned user and a gland in 
capacity, d. Equipment with which said receiving means consists of a 
control means for operating this receiving means so that said power 
component is detected, power may be restored from this power 
component and said data component may be detected using said power. 
[Claim 28] the equipment for the radio through a user' s body — it is 
— an a. transmitting means — (l) — with the electrode of the pair 
for combining with said user and gland in capacity (2) The means for 
passing the signal which carries out time amount change through said 
user' s body with said electrode, (3) — from the means which consists 
of a means for detecting change of selected electrical 
characteristics — becoming — a b. receiving means — (1), in order 
to receive said signal which carries out time amount change the 
electrode of the pair for combining with said user and gland in 
capacity, and (2) — with the means for incorporating power from said 
signal which carries out time amount change Said receiving means 
consists of a means for operating this receiving means so that said 
electrical characteristics may be changed. (3) — the means for 
changing the electrical characteristics of said receiver, and (4) — 
here c. Said signal which carries out time amount change is 
sufficient amount to operate said receiving means. The d. 
aforementioned electrical characteristics are equipment which 
consists of being changed by the approach of showing information. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to transmitting an 
electrical signal through a user' s body especially by the 
electrostatic coupling in relation to telecommunication. 
[0002] 

[Description of the Prior Art] Research efforts considerable for the 
purpose of unifying the capacity of a computer truly to the life of 
individual every day have been made from various standpoints. Now, by 
the miniaturization of components, the item which can wear (a wrist 
watch, a jewel, accessory for clothes, etc. ) can provide a computer 
with the throughput which does various activities, maintaining 
nonchalant usefulness as it is. Calmly, the electrode which became 
able [ clothes itself ] to tell an electrical signal, and has been 
distributed and arranged around an individual environment on the 
other hand by the latest advance in a cloth design can carry out the 
monitor of a location, the sense, and the motion so that it may not 
be conspicuous. A throughput can be distributed and arranged on the 
components attached to various bodies, and a user can interact by the 
end of today using a surrounding environment and a surrounding 
computer, without trying hard consciously. 

[0003] The important principle over designing the device which can be 
worn is making it adapted for a user' s current habit and liking, and 
is not exerting coercion so that a user's may be fitted to a new 
instrument. The concept of "the personal area network (in PANs and 
the following, it is indicated also as PAN)" which uses a user's body 
as a channel of telecommunication expresses the serious step in this 
direction. Are worn as indicated by 907,062 the 08th/of United States 
patent application. By or the electrostatic coupling between the 
electron devices carried (namely, capacitive association) or [ these 
items sharing data and a control signal among them through a user* s 
body, or approaching immediately near ] — or by touching, data are 
transmitted to an external (it is (like other men and the receiver 
attached in the wall)) addressee, and it becomes possible to 
communicate mutually. 

[0004] An electrostatic coupling means balking from the gestalt of 
the traditional telecommunication accompanied by radiant energy. For 
example, in order that a radio frequency recognition (radio-frequency 
identification) device (RFID) may carry out remote detection of the 



interested parameter of human being or a body, it has been used for a 
long time. A RFID device receives a radio signal from "the reader 
(reader)" placed outside, and a reader determines the parameter which 
is interested based on the response of the RFID device to the 
transmitted signal. Easy application of this technique is security. 
That is, the individual has attached the "tag" or BADGE for RFID to 
the body, and only when they approach and the tag tagged the body is 
recognized, a penetration control system cancels the lock of a door. 
[0005] 

[Problem (s) to be Solved by the Invention] The system accompanied by 
radiation can be constituted to the comparatively big (namely, far 
field (far field)) reading range. However, this capacity may become 
disadvantageous in fact, when an environment contains many RFID 
devices according to individual. A reader is because all the devices 
of reading within the limits are excited to coincidence. In other 
words, the device arranged in near cannot share the same frequency 
channel. Therefore, in order to carry out the address separately and 
to double the electromagnetic field from a reader exactly, to work 
repeatedly, i.e., to do a complicated activity, is demanded. 
[0006] By contrast, the RFID system using static magnetism and static 
electricity operates by the interaction of short-distance 
electromagnetic field, and makes it easy by this, alternative 
association, i. e. , "sharing of a channel. " That is, as long as there 
is nothing next (namely, mutually within the limits of 2 or 3cm) 
immediately, the address is possible for the item which was able to 
attach the tag according to an individual in them. If it carries out 
from the point of selectivity, the static electricity system actually 
has the upper advantage at a point with easy concentrating electric 
field compared with a magnetic field. The static electricity system 
has an advantage on manufacture and cost again. It is convenient on 
the substrate which consists of a configuration and a member with an 
electrode various unnecessarily [ the induction coil needed for a 
static magnetism system ], and is because it can arrange cheaply. For 
example, the tag in a static magnetism system has the coil whose 
radius is l-5cm in 100-1000 volumes, and, on the other hand, as for 
the typical reader, it has the 20cm coil. 

[0007] On the other hand, the body can also operate as shielding in 
the static electricity system which consists of association between a 
reader and a RFID device. The approach of PAN which uses the whole 
body as a transmission means of a signal not only conquers this limit, 
but carries out considerable extent expansion of the reading range. 
For example, the computer held in a user' s shoes can communicate in 
static electricity as easily as a user* s wrist watch, an individual 
humanity news device (personal digital assistant), and/or a notebook 



computer. One limit of a PAN concept is needing the device with which 
a power source' s is supplied autonomously. Furthermore, components, 
such as a dc-battery and a power source, make the weight and cost of 
a PAN device increase remarkably, and are contradictory for the 
purpose which unifies the capacity of a computer seamlessly to a 
user* s lifestyle and habit. 
[0008] 

[Means for Solving the Problem] This invention transmits not only 
data but power in capacity through a user' s body. Although the 
transmitter carried by the user transmits power and data to a 
receiver, it also has a user* s body carried in the one embodiment. 
That is, the feedback loop of a current is offered by the surrounding 
ground (a gland, ground). The signal which a transmitter adds to a 
user* s body supplies power to a receiver, and a receiver detects data 
and enables it it not only to contain a data component, but to decode 
it. 

[0009] Various means for transmitting power and data to coincidence 
can be used. In one approach, power and data are simply transmitted 
on a different frequency. In other approaches, data are transmitted 
by modulating a carrier (subcarrier) and power is obtained from a 
carrier. In fact, all modulation techniques are applicable to this 
invention. For example, data can be encoded by the frequency 
modulation of a carrier. By detecting a carrier modulation, a 
receiver can restore data and can obtain power from the carrier 
itself from which a frequency changes. As an alternative, data can be 
encoded by the amplitude modulation or the phase modulation of a 
carrier. In the approach of further others, data are modulated within 
the carrier of a broadband using the pseudo-random code which offers 
spectrum diffusion coding (spread-spectrum encoding). Also in this 
case, a carrier supplies power. In the approach of further others, 
although data "are not transmitted" at all in fact instead, they are 
transmitted to a transmitter by the receiver with the gestalt of 
loading fluctuation (loading variation). In a time domain, the time 
pattern of these change can encode a series of bits. In a frequency 
domain, the receiver of a large number which resonate on a different 
frequency can only tell those existence or absent information, or can 
instead tell the range of the continuous information by change of 
resonance frequency (or two or more resonance frequency). 
[0010] Furthermore, association of the resonator to a transmitter 
(namely, reader) can tell the information about the proximity to a 
transmitter. The strength of association is in inverse proportion to 
the square of the distance between a transmitter and a receiver. The 
address of the receiver which has different resonance frequency can 
be carried out according to an individual, and the strength of 



association is separately evaluated, in order to obtain the measured 
value of distance. If the number of resonators increases, the 
resolution of measurement improves (when the resonator is located in 
a line with the single tier), and the range of measurement will 
increase (if there is no resonator on the same straight line). 
[0011] In other embodiments, if it fully approaches through a user' s 
body so that a transmitter or a receiver separates from a user' s body 
physically, and is arranged (however, both a receiver and a 
transmitter are combined with the surrounding ground (ground)) and a 
transmitter and a receiver become combinable [ which it is 
capacitive ], data and power will be transmitted. For example, a 
transmitter can suspend transmission of a data component until it is 
told about association with a receiver (for example, loading 
measurement). In the embodiment of further others, a user can attach 
two or more receivers to the body. This receiver can also transmit 
data to other receivers. A modulation technique like the spectrum 
diffusion FM, Time Division Multiplexing, or Frequency Division 
Multiplexing uses a separate modulation parameter, respectively, and 
makes simultaneous operation of multiplex transmission easy. 
[0012] This invention is applicable to various extensive applications 
which reach by the data transfer "in the body" (for example, between 
the paging device in shoes, and the display devices of a wrist watch) 
from the exchange "between the bodies" of the digital information 
between the individuals by physical contact (for example, 
handshaking) to the device which enables the communication link 
between the environments very near a user and the user. The important 
example of the latter category relates to using the static 
electricity device which can be worn for security or other purposes. 
An external reader (namely, transmitter) can detect data by receiving 
a tag to a return signal by loading fluctuation. As an alternative, a 
reader is carried by the user, and can specify namely, identify an 
item in the item which was able to attach many tags (for example, the 
contents which were able to attach the tag of the box in a warehouse 
are determined) . 

[0013] This approach is advantageous by both cost and weight to the 
conventional RFID. As mentioned above, a far field device or a static 
magnetism device needs the antenna for transmitting radiant flux or 
receiving. In contrast with this, since this invention operates in 
static electricity, it is small (comparing with wavelength), the 
electrode of the configuration of arbitration can be used, and the 
coil for flux association is not required. 

[0014] Although repeated, this invention extends an effective 
operating range sharply exceeding the bond distance of free space 
(that is, any support cannot be found) by using the body as some 



media for signal transduction, i.e., a circuit. For example, even the 
tag for RFID the signal was carried within a user' s pocket from the 
floor mat, or a user* s head was tagged can be transmitted easily, and 
the distance is numbers of times the distance of the joint range of 
free space. To be sure, the small bond distance relevant to the 
static electricity device is often useful. In an environment with the 
item (it is (like a warehouse)) to which many tags for RFID were 
attached, although the system using broadcast of energy is combinable 
with many immediately near tags, on the other hand, association in 
the static electricity system can be restricted to the item as which 
specification was chosen, without committing the risk combined with 
the item to which other tags were attached by chance. 
[0015] Generally according to this invention, a transmitter and a 
receiver are combined through the ground of a user and the room. The 
body works as a good conductor combined with a receiver and a 
transmitter in capacity, however, a transmitter — capacitive 
association — a user' s body — and it passes as the displacement 
current (displacement current) from a user' s body, and power and AC 
signal (general — from 100kHz up to 10MHz) of the low frequency 
which carries both data are generated. Since a transmitter and a 
receiver are not directly combined with each other, the ground of the 
common room offers the feedback loop of a current. 

[0016] On a low frequency, radiation of RF energy serves the body as 
the minimum capacitive load. Therefore, actuation of this invention 
has big resistance to tapping and interference, and does not go 
within the limits of the governmental regulation directed to the 
radiation system. The transmitter by this invention can be equipped 
with a signal generator and the electrode of the pair sometimes 
called an "internal" (that is, near by user' s body) electrode, and a 
"external" electrode. A signal generator generates the modulating 
signal which fluctuates an inter-electrode electrical potential 
difference, since a user* s body is approached in capacity and it is 
combined with it, an internal electrode is generated with the 
potential of an electrode — " — the displacement current passes a 
user' s body by semi- static electricity" place. An external electrode 
is put on sense to which association to the ground of the room 
becomes strong rather than an internal electrode. By contrast, for 
the application combined with a surrounding environment, the 
electrode for touch-down is directly connectable with the ground of 
the room. 

[0017] A receiver can be equipped with the detector 
(circuit) /demodulator (circuit) which acquires the data component of 
the rectifier circuit which changes the electrode of a pair, and the 
power component of the transmitted signal into an usable direct 



current, and the transmitted signal. In order to receive the 
displacement current which passes a user* s body, one of the 
electrodes approaches a user' s body in capacity, and it is combined 
with it. The current included in a received electrode passes through 
a rectifier circuit and a detector, and faces to another electrode 
after that. Another [ this ] electrode is combined with the ground of 
the room in capacity in un-contrasting, in order to complete the 
connection path of a circuit. By this asymmetric association, the 
potential difference occurs in inter-electrode. 

[0018] Generally the receiver based on this invention includes the 
active circuit which extracts power from the transmitted signal, in 
order to support actuation. However, as mentioned above, in some 
modes, the receiving circuit is passive and data are transmitted by 
modulating the electrical characteristics detected by the transmitter. 
[0019] Both the above explanation will be more easily understood from 
detailed explanation of the following this inventions by referring to 
an attached drawing. 
[0020] 

[Embodiment of the Invention] Drawing 1 is the power in the body 
based on this invention, and between the body, and the generalization 
Fig. of data transmission, and shows that an environment is used as 
capacitive association to the body of the displacement current, and 
the feedback loop of a current. The typical arrangement shown in 
drawing 1 is effective to both the modes of capacitive association of 
the inside of the body and the outside of the body. By a diagram, 
Transmitter T adds the AC signal Vt to User' s P body through 
capacitive association shown as a capacity Ctb. This signal passes a 
user' s body and faces to Receiver R this time also through the 
capacitive static electricity-association shown by Cbr. Transmitter T, 
Man P, and Receiver R — all — respectively — capacity Ctg, Cbg, 
and Crg — it comes out, and it is combined with the surrounding 
gland in capacity as shown. (The system which uses the transmitter of 
the exterior or a perimeter is directly connectable with a gland so 
that reference may be made below) . Such capacity may be association 
of air and the ground and Man' s P circumference matter (piping, a 
metal cabinet, the rivet for reinforcement, etc. are needed) may be 
contributed to Cbg and Crg. Generally, such capacity is 10-100pF 
order. Although not illustrated, various parasitic capacitance exists. 
Although these are so small that they can usually be disregarded, 
they may block actuation depending on a configuration. It is 
"Personal area networks of Zimmerman to minimize them to 
predetermined operation about the more detailed handling of the 
static electricity model which contains a parasitism capacitor 
although it is fully this contractor's technical within the limits. : 



It is indicated by nearfield intrabody communication and"IBM System 
Journal 35(3) : 609-617 (1996). 

[0021] With the configuration of association between the bodies, 
Transmitter T separates from Man P physically, and is arranged. For 
example, in a penetration control security-protection system, it can 
connect with the electrode attached in the side pole, or (it works as 
an electrode) Transmitter T can be connected to the doorknob itself. 
The magnitude of Ctb reaches level with User P sufficient only when a 
user (or thing incidental to a user) approaches near very much by 
coming to combine with the electrode of a transmitter in static 
electricity as a user approaches to join together. Therefore, when 
the body as a static electricity-conduit does not exist, it is so 
small that association between a transmitter and a receiver can be 
disregarded if it is not mutually brought to less than several cm. 
The body extends the joint range to several m on parenchyma. 
Transmitter T is connectable with the ground (it being combined with 
a surrounding environment, and it removing Ctg, or not making it 
decrease sharply at least). 

[0022] In association in the body, a transmitter and not only a 
receiver but a user is combined in environment on the surrounding 
ground, generally, the power source is attached to Transmitter T, it 
gets down, and Receiver R samples power from the current added to the 
body (namely, the capacitors Ctb and Cbr — minding) by the 
transmitter, although power can be supplied to Transmitter T from the 
conventional voltage source (for example, dc-battery) — this 
approach — getting twisted — weight and cost will increase to 
operation suitable for incorporating in respect of others, so that it 
may not be conspicuous on a user' s clothes. Therefore, it is more 
desirable to sample mechanical energy from a motion of a user and to 
supply power to Transmitter T with a means to change it into power. 
As indicated by the above-mentioned Zimmerman, for example, when the 
pile (piezoceramic pile) of a piezo ceramic is placed into a user* s 
shoes and a user walks, the power which repeats bending ****** of 
piezo ** and charges a capacitor can be generated. In spite of the 
electric impedance of the body, it turns out that the power which is 
generated by this approach and applied to a receiver through a user' s 
body is enough to drive the electrical circuit of a receiver. 
[0023] In one approach for exchanging the data between the receiver 
attached to the body, and the transmitter (however, arranged outside 
more typically) which can be similarly attached to the body, a 
receiver changes the load given to a transmitter with time amount. 
Therefore, in actuation in in the "loading mode (loading mode)" of 
this time domain, a receiver transmits an informational bit to a 
transmitter effectively by modulating the equivalence load (Thevenin 



equivalent load) of TEBUNAN with which a transmitter is combined. 
Generally, it is [0024]. 
[Formula 1] 

[0025] For example, about 1. 5mW power is available to a receiver 50V. 
[0026] In deformation of this approach, a transmitter (constituted as 
a transceiver) excites a resonator using the signal of a narrow-band 
or a broadband. Next, a transmitter stops transmission and detects 
the ringdown (ringdown) of the stored energy told to the resonator by 
the excitation signal. In this way, this approach measures the 
periodic damping of the energy of the receiving inside of a plane 
which brings about a frequency response characteristic (based on the 
value of the component part of a resonator) rather than detects the 
property of a receiver proper like an impedance. 

[0027] The instantiation-receiver in the simplest configuration "can 
transmit" only the single bit which cannot change an own impedance, 
therefore identifies self to a transmitter is shown in drawing 2 . A 
transmitter gives the change in the output current of the electrical 
potential difference which carries out time amount change with the 
resonance frequency of the circuit of a receiver, therefore the 
transmitter produced as a result by change of the given impedance. It 
is never an obvious thing that the small fluctuation of an impedance 
(or existence of energy and attenuation which were stored in 
resonance structure in more detail) is certainly detectable through 
the body so that it may be made easy by this invention. 
[0028] A fundamental receiver is an LRC circuit which consists of the 
electrodes 2001 and 2000 of a pair shown as internal electrode 2001 
and external electrode 2000, respectively, an inductance 202, 
capacity 204, and resistance 206. Although an inductance 202 can be 
used as the device of a lumped element (lumped-element) or a simple 
substance, it does not need to be a coil (as [ need / by the system 
combined magnetically ]) coil. It turns out that a component 
(inductance) 202 can be deleted as a practical question. Electrodes 
2001 and 2000 are combined with the ground of the room (minding Crg) , 
and (minding Cbr) a user respectively in capacity and asymmetrically. 
Typically, it is attached to the body so that it may contact, and on 
the other hand, a receiver is placed towards immediately near whose 
electrode 2001 is some a user' s bodies, or the environment where 
electrode 2000 is the exterior. 

[0029] Even a "single bit" receiver which was mentioned above has 
many practical applications. Since the peak of loading is generated 
in specific resonance frequency, that frequency (this frequency is 
determined by the value chosen to component parts 202 and 204) can be 



used in order to identify a receiver. Therefore, a security system 
can be equipped with the transmitter which impresses the electrical 
potential difference which carries out time amount change on the 
frequency beforehand decided to be a doorknob, or [ that, as for a 
transmitter, a user will approach a doorknob if a user carries the 
receiver which the resonance frequency adjusts with the output of a 
transmitter ] — or if it touches, the peak of loading will be 
detected through a user' s body. If that is not right, the loading 
level of criteria shows mismatching. In fact, since a receiver can be 
made very small and lightly, a user has the resonance frequency from 
which each differs, and can attach the receiver of front cone shoes 
to the body for the bit according to individual. Transmitter T can 
equip the sweep circuit which can add AC (alternating current) signal 
on a series of continuous frequencies gradually, the peak of loading 
is followed and existence (namely, bit in a frequency domain) of the 
specific receiver which Man P has is detected in static electricity. 
In other words, each can define a series of resonance frequency 
corresponding to a bit, and the existence of the receiver in such 
each frequency expresses the binary condition of a corresponding bit. 
The more the quality factor (Q is indicated in Q factor and the 
following) of the resonator of a receiver becomes high, it becomes 
easy to detect a receiver and, the more it can be close brought more 
in frequency. 

[0030] A receiver is the approach a transmitter is detectable and it 
was able to make it however, more convenient for the electric 
property to change about time amount more generally. By changing the 
response to the received electrical energy alternatively, a receiver 
"can tell" information effectively. [ carry namely, ] One application 
of this approach makes it easy to detect a property continuously, the 
capacitor of a resonator can contain the dielectric matter which the 
electrical characteristics answer temperature , humidity , light , or 
the change of the situation of the exterior like the magnitude of a 
force add , and change as indicate by the United States patent 
application 60th which all that contents of an indication be include 
in this specification , and require it for reference / 236 ( it will 
submit in December , 1996 ) . [ 033 and 236 ] A capacitor can contain 
as a dielectric the sheet of poly vinylidene JIFUR0RAID0 
(polyvinyl idene difluoride (PVDF)) in which the property of both 
piezoelectric and a pyroelectricity (pyroelectric) property is shown. 
Therefore, the transmitter combined with the receiver in static 
electricity can detect the situation by the resonance frequency of a 
receiver equipped with such a resonator answering an external 
situation quantitatively continuously, and changing, therefore 
detecting the value of resonance frequency (using the sweep generator 



for example, in a transmitter). 

[0031] It can be used in order to transmit a series of bits [ in / 
for the modulation of a response of a receiver / a time domain ] as 
an alternative. In order to realize this, additional components or an 
additional device 208 is connected by turns to a circuit by the 
switch 210, or it is cut from a circuit. If a device 208 is connected, 
the impedance of a receiver will change and it will be detected by 
the transmitter as change of loading. Substantially, change by which 
loading according to the pattern showing information is repeated is 
amplitude modulation. If wished, AM carrier can contain the 
subcarrier to which itself encodes the signal with which others were 
modulated (for example more good noise resistance). For example, it 
can restore to AM carrier to the square wave from which pulse width 
(the change expresses the FM encoding of data) changes. 
[0032] If a device 208 is parasitism resistance or the clamp diode of 
a pair, Q of the circuit of a receiver will change by connecting a 
device 208. If a device 208 is a capacitor or an inductor, resonance 
frequency will change. It calls it "frequency shift keying" (FSK) to 
change "Q switching", a call, and resonance frequency for changing Q 
of a receiver here. An active circuit is needed as well as Q 
switching or FSK. That circuit consists of the chips or circuits 212 
of a microcontroller, and it connects with a switch 210, and this 
circuit consists of [ it is a time pattern corresponding to the 
stream of a binary data, and ] one embodiments so that this switch 
may be opened or closed. A microcontroller 212 obtains power from a 
power circuit, and a power circuit is connected to an LRC circuit and 
it obtains power from the signal transmitted to Electrodes 2001 and 
2000 in static electricity. The power circuit 214 consists of the 
rectifier circuits and charged capacitors (charging capacitor) which 
keep DC (direct current) output comparatively constant in spite of 
fluctuation of the electrical energy of the LRC circuit produced by 
actuation (namely, "transmission" of a bit) of a switch 210. Since 
the power impressed to a microcontroller 212 is comparatively fixed, 
it becomes a part of loading level of the criteria of the whole 
circuit simply. 

[0033] In an instantiation-mode, a receiver consists of an inductor 
of 9. 5mH(s) according to individual, a RFID chip (for example, 
selection of V4050 chip offered by EM Microelectronic-Marin SA, 
however a RFID chip is not important), and two electrodes. V4050 chip 
is the device of two pins which can operate, as the data stored by Q 
switching are transmitted. Since it contains the incorporated 170pF 
capacitor (namely, capacity 204), a receiver resonates by 125kHz and 
also fits the rectifier circuit further, this chip — moreover, the 
advance to second base which is equipped with the eliminable read- 



only memory electrically [ programmable lkbit ] (namely, thing 
combined with a chip in capacity through a user's body), and is 
stored in own memory by the transmitter — Q switching is performed 
according to a pattern. As mentioned above, an inductor can be 
removed without having effect destructive about the rate of the 
reading range or a data transmitting error. In the current context, 
the "reading range" means the maximum distance between a user' s body 
(or the incidental object) and the electrode of a transmitter, and is 
usually the order of cm. 

[0034] He can understand as follows the approach in which the data 
from a receiver are read by the transmitter. The load sensed by the 
transmitter with the resonance frequency of a receiver is mainly 
capacitive. Therefore, the phase of the equivalent impedance Zth of 
TEBUNAN seen from the transmitter is -pi/2 mostly, and Zth can be 
expressed with Zth=l/ jomegaCth. Here, Cth is the real number and 
expresses the equivalent capacity of TEBUNAN. Under this assumption, 
only the value of Cth changes as a result of Q switching or FSK (that 
is, the phase of Zth is still -pi/2). It is equal to measuring the 
capacity Cth modulated in digital one to detect after all the bit 
"was transmitted" by the receiver. This is realizable using the 
circuit of the accepted transmitter shown in drawing 3 . This circuit 
consists of an AC voltage source 300 and an inductor 302, and it is 
connected so that Cth may become a part of serial LC tank circuit. 
That is, an inductor 302 is combined with a user in capacity through 
an electrode (shown by connection with Cth), and a user attaches to 
the body the receiver which generates Cth. It is in agreement with 
the electrical potential difference between Cth(s) as well as Vc. A 
voltage source 300 is driven with the resonance frequency of a tank 
circuit. That is, the reference value CO over Cth is calculated about 
the Q switching or the FSK circuit in the condition of being 
equivalent to a zero bit, and a voltage source 300 is [0035]. 
[Formula 2] 

\Mz 1 

[0036] It comes out and drives. Here, L is the value of an inductor 
302. If operated like, a transmitter will detect this by [ which 
change a condition into one bit with the circuit of a receiver (that 
is, Cth changes from CO to another value CI) ] detecting change of 
the amplitude of Vc, or a phase. A transmitter is [0037] in 
alternative. 
[Formula 3] 



[0038] since — [0039] 
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[0040] It can design so that change of the resonance frequency 
through which it passes may be detected. The circuit of a fundamental 
transmitter can take various gestalten based on the general approach 
shown in drawing 3 . For example, a transmitter can contain a Tesla 
coil with a suitable alignment feedback circuit (tunig feedback 
circuitry), in order to raise a transmitted electrical potential 
difference and data sensibility. 

[0041] Substantially, although Q switching or FSK does amplitude 
modulation of the Vc, a synchronous detection can be used for Vc, 
right-angle detection (a right-angle recovery, quadrature detection) 
can be used for this better **, and it can detect. One circuit for 
which were suitable is shown in drawing 4 . This circuit is equipped 
with the right-angle sine wave oscillator (quadrature sinewave 
oscillator) 400 which can operate by 125kHz, and this oscillator 
drives the serial LC tank circuit which consists of an inductor 402 
and Cth (an inductor is combined with Cth in static electricity 
through a user's body). The output of a tank circuit is applied to a 
band pass filter 404, a noise and interference are removed and the 
output of a band pass filter is applied to the voltage multipliers 
(voltage multiplier) 4061 and 4062 of a pair. The rectangular output 
and inphase output of an oscillator 400 are applied to the input 
terminal of another side of voltage multipliers 4061 and 4062, 
respectively. The output of a voltage multiplier is applied to the 
electrical-potential-difference adder 410 next, and the output (this 
expresses the modulated data) is applied to the 2nd band pass filter 
412. A microcomputer 415 (for example, PIC16LF84 microcontroller 
offered by Microchip Technology Inc. , Chandler, and AZ) receives this 
data, and sends it to the programmable microcomputer 417 which 
interprets this data. A microcontroller 415 can forbid actuation of 
an oscillator 400, in order to program EEPR0M and to make 
transmission of the data to a receiver easy by 100% AM of a sending 
signal. 

[0042] Operation of a right-angle detector circuit is indicated by 
Nivi and Passive Wearable Electrostatic Tags (MIT Thesis, 1997/9) in 
more detail, and the contents of an indication are incorporated as 
reference, although it is not important here. Other approaches (for 
example, phase shift keying, spectrum diffusion, FM) which encode 
data are available. 

[0043] In alternative approach, a user' s body is used as a 
bidirectional communication channel, and the device attached to the 
body actually (only not modulating detectable electrical 



characteristics) transmits information. But the device attached to 
the body obtains power from the signal added to a user' s body simply. 
That is, the power which drives the circuit of a transmitter adds the 
signal which contains data in a user' s body so that it may be 
detected by the receiver. Usually, the external device which adds a 
power signal also reads a data signal. Therefore, although a function 
differs from a circuit, generally as for the device attached to the 
body, and an external device, both operate as a transceiver. Here, 
the vocabulary a "transceiver" can receive power and/or data and 
means further the device in the semantics of the wide sense which can 
transmit power and/or data as used on these specifications. 
[0044] It is important to maintain the component of power and a data 
signal disengageable in this approach. On the other hand, since it is 
transmitted directly and a signal does not mind loading change, it 
can use the coding technique of a more traditional signal. 
[0045] An example of the transceiver circuit constituted in order 
that drawing 5 might interact with the transceiver arranged to the 
object for data transmission in the living body or the exterior is 
shown. However, data are directly transmitted through a signal 
modulation in this case. A circuit can be widened to the 
bidirectional data exchanges and can be fitted to data coding of 
other formats so that it may explain below, having illustrated — a 
circuit — a pair — an internal electrode — 500 — I — 500 — I — 
— and — a pair — the exterior — an electrode — 500 — o — 500 
— o — ' — having — **** . Here, generally, the internal electrode 
is attached to the body so that the body of the user very near a 
user' s body may be contacted, and another side and an external 
electrode are placed towards the surrounding environment. Electrodes 
5001 and 500o are connected to the juxtaposition LC tank circuit 
which consists of an inductor 502 and a capacitor 504. When a 
juxtaposition tank circuit operates as an alignment receiver and its 
frequency of the impressed power signal corresponds with the 
resonance frequency of a tank circuit, maximum current flows. High 
resonant impedance is almost equal to the impedance of a power signal, 
and its impedance of a power signal is also high because of a small 
capacity relevant to having joined together through the body. In 
actual actuation, power is transmitted over the surrounding quite 
large frequency band of resonance frequency, and the magnitude of a 
band is mainly determined by Q of a receiver. Of course, when the 
internal impedance of a receiver and the impedance of a power source 
are in agreement, maximum electric power is outputted. 
[0046] The received power signal is added to a full wave rectifier 
circuit 510. The impedance of a tank circuit can be made (are in 
agreement with the impedance of a rectifier circuit also here by 



combining a rectifier circuit with a tank circuit through an 
impedance matching coil for the optimal transfer of power.). Here, an 
impedance matching coil is rather combined with an inductor 502 
magnetically rather than it is based on connection with the both ends 
of a capacitor 504. A microcontroller or a microcomputer 512 sends 
power to the serial LC tank circuit which consists reception and an 
output signal of an inductor 514 and a capacitor 516 from a rectifier 
circuit 510. Electrode 5001' and 500o* are connected to the both ends 
of a capacitor 516. A device (a microcontroller or microcomputer) 512 
(for example, as mentioned above, it can consider as PIC 16LF84 chip) 
generates the output signal which consists of a pulse train of the 
binary signal corresponding to a data message at the time of 
actuation. This signal drives a serial LC tank circuit, and a tank 
circuit adds AC signal generated by the body as a result through 
electrode 5001' and 500o' . Yes corresponding to a data bit - The low 
"digital FM" (FSK) signal which signal transition can modulate the 
frequency of the signal generated by the serial tank circuit, and can 
restore to a receiver is generated. Since a system noise is made into 
the minimum and generally simplifies a recovery, a power signal 
differs in the frequency from an output frequency band. 
[0047] Therefore, in the most fundamental implementation, the circuit 
shown in drawing 5 receives power, and only generates the data signal 
added to the body. As the broken line showed, a circuit can operate 
as a full duplex or a transceiver of a half-duplex by connecting the 
output of a juxtaposition tank circuit to the data input terminal of 
a device 512 (that is, it being processed also as received data again, 
although a signal is received by Electrodes 5001 and 500o for power). 
With this configuration, the device 512 is programmed to detect and 
interpret the modulation within an input signal, and does not 
influence fixed DC output of a rectifier circuit 510 (therefore, 
power is transmitted through the carrier and data in a signal 
modulation in fact). It is even possible by constituting a rectifier 
circuit 510 in fact, so that a data signal can pass as ripple voltage, 
and constituting a device 512 so that these electrical potential 
differences may be detected to exclude the excessive connection with 
a device 512. 

[0048] A device 512 can generate an output signal based on a 
received-data signal. When many of such circuits attached to the body 
communicate mutually, a full-duplex is desirable in order to 
guarantee supplying power to all devices continuously (the 
interruption in an input signal uses the charged capacitor in a 
rectifier circuit 510, when short certain enough, and a half-duplex 
is possible). For example, when the input signal has been modulated 
from the threshold (threshold duration) of duration for a long time, 



a device 512 can be programmed to interpret as what shows that there 
is no transmit data about this condition. 

[0049] Drawing 6 shows another transceiver which can transmit both 
data and power, and it conforms so that it may be used for the device 
so attached to the body with which it interacts as a "reader" which 
supplies power. An inductor is connected to the inversed input 
terminal of an operational amplifier 534 although electrode 5001' and 
500o' are connected to the capacitor 530 and inductor 532 which are 
constituted as a serial LC circuit also here in this circuit. Here, 
this operational amplifier 534 is constituted by the diode which 
turned to reverse mutually, capacitor, and resistor of the pair of 
juxtaposition connected between that inversed input terminal and 
output terminal as a buffer. One or more gain stages 540 amplify the 
output of a buffer 536, and the amplified signal is sent to the FM 
detector circuit 542. This circuit is a phase locked loop (PLL) which 
consists of a phase comparator 544, a low pass filter 546, and a 
voltage controlled oscillator (VC0) 548. Finally, the control voltage 
of VC0 is compared with the reference voltage Vref which is applied 
to the non-inversed input terminal of the operational amplifier 550 
with a certain hysteresis, and is applied to the inversed input 
terminal of amplifier 550. 

[0050] Not only transmission but reception is possible for the 
circuit shown in drawing 6 . The serial tank circuit which consists 
of a capacitor 530 and an inductor 532 has about 8 Q preferably. When 
receiving a signal, a serial tank circuit is committed as an 
alignment receiver to which the sensibility to an input frequency 
band is made to increase. A filter 546 generates the PLL control 
voltage which changes linearly to an input frequency with the signal 
which is inputted into the FM detector circuit 542 and which the 
buffer was carried out and was amplified. By comparing this 
electrical potential difference with Vref with an amplifier 550, the 
2 advance force applied to the data input terminal of a device 512 is 
secured. 

[0051] in order to transmit data — an advance to second base of a 
device 512 — a pulse output is applied to the non-inversed input 
terminal of amplifier 534. The signal with which the amplitude 
changes is added to the serial LC circuit which the electrical 
potential difference of an inversed input terminal follows, therefore 
consists of a capacitor 530 and an inductor 532 by this. This signal 
is transmitted to the body of the individual in contact with 
electrode 5001' . The amplitude can be modulated although the 
frequency of a signal is still fixed, for example, an advance to 
second base of a device 512 — a pulse output can be directly 
transmitted by amplitude modulation. Data can be encoded in 



alternative using FSK. In a desirable embodiment, a frequency is 
shifted from 200kHz to 250kHz, therefore the band of a channel is set 
to 50kHz. Of course, the format of other data coding is possible. For 
example, a device 512 can modulate a signal using a pseudo-random 
code, in order to offer spectrum diffusion coding within the carrier 
of the broadband which also supplies power to receiving components. 
In alternative, it is not the frequency of a carrier signal and a 
phase can be modulated. 

[0052] Functioning as a reader in loading mode comes out of a circuit 
again. In this case, a sinusoidal signal is added to the non~inversed 
input terminal of amplifier 534 according to a voltage source. The 
voltage swing of the signal of an inversed input terminal changes as 
the frequency of the signal approaches the resonance frequency of the 
device which the transceiver combined in capacity. That is, change of 
the amplitude is reflecting extent of loading. 

[0053] Although not illustrated, a power source like a dc-battery or 
other voltage sources supplies power to each configuration section 
currently illustrated. It is also possible to use the thing of low 
power about the circuit illustrated as a device attached to the body 
in alternative, and this signal is rectified by the suitable circuit 
although this device obtains power from the impression signal 
received through the alignment LC circuit. 

[0054] Therefore, it is understood that old explanation shows the 
convenient and flexible approach against the information interchange 
between the bodies and in the body. The vocabulary and expression 
which were used on these specifications are not what used as 
vocabulary for explanation, and was used in order to restrict. 
Therefore, in having used such vocabulary and an expression, it is 
not what meant illustrating and eliminating what is equivalent to the 
explained description, or a part of [ the ] which. However, it is 
understood that various corrections are possible within the limits of 
the claim of this invention. 
[0055] 

[Effect of the Invention] According to this invention, in the 
communication device through the body, since a transmitter can use 
capacitive association and can transmit not only data but power to a 
receiver, it becomes possible [ reducing the cost and weight of 
equipment ]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the communication system based on 
this invention. 

[Drawing 2] It is drawing showing the receiver in "loading mode. " 
[Drawing 3] It is drawing showing the equal circuit of a loading mode 
transmitter. 

[Drawing 4] It is drawing which furthermore expressed the transmitter 
in loading mode to the detail. 

[Drawing 5] It is drawing showing the addition circuit for fitting a 
relay to the relay circuit and the object for two-way communication 
of a fundamental "transmitting mode. " 

[Drawing 6] It is drawing showing the addition circuit for fitting a 

relay to the relay circuit and the object for two-way communication 

of a fundamental "transmitting mode. " 

[Description of Notations] 

2001 Internal electrode 

2000 External electrode 

202 Inductance 

204 Capacitor 

206 Resistance 

210 Switch 

212 Microcontroller 

214 Power Circuit 

400 Right-Angle Sine Wave Oscillator 
510 Full Wave Rectifier 



